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1 EXECUTIVE SUMMARY OF STATISTICAL FINDINGS

1.1 CONCLUSIONS AND RECOMMENDATIONS

The sponsor conducted one study that provided statistically significant evidence that ezetimibe 10mg
reduces sitosterol from baseline to endpoint (primary hypothesis).

Additionally, the sponsor’s analyses as well as this reviewer’s analyses, generally (some criticism in
Section 2.3.3.f), showed statistically significant superiority of ezetimibe 10 mg over placebo in reducing
sitosterol from baseline to endpoint.

1.2 OVERVIEW OF CLINICAL PROGRAM AND STUDIES REVIEWED

The specific Phase II/111 clinical therapy studies performed to support all three indications (1)
Primary Hypercholesterolemia, (2) Homozygous Familial Hypercholesterolemia (HoFH), and (3)
Homozygous Sitosterolemia, and the total numbers of patients by treatment per study are shown in
Table 0.1.1".

An overview of the whole clinical program for all 3 indications as provided by the sponsor is in
Section 2.1 of the document for Indication (1), Primary Hypercholesterolemia.

Note: Except where specifically mentioned otherwise, all other results and statements in this
document are the sponsor’s. In particular, the material in Sections 2.1 to 2.3.2 is almost verbatim
from the sponsor’s submissions.

Separate reviews for the two other indications have been prepared. This document is the review for
the Specific Indication: Elevated sitosterol and campesterol in patients with homozygous

! To maintain consistency with the other two documents, in the Appendix Table (or Appendix Figure) number
1.j.k, i stands for the serial number of the study in the list of studies above (except that 0 indicates overall or "common to
all"), j stands for the Section or Group number for the tables in a particular study, and k stands for the Table number in
that Section. Both Tables and Figures are under one unique sequence without any distinction between them.
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sitosterolemia (efficacy of ezetimibe as an adjunct to current therapeutic regimens, which generally
consisted of a low-plant-sterol diet and, in some subjects, the use of bile-acid-binding resins).

Only one Phase I1I study, Study P02243/P02257 (U.S. & International Sites), has been conducted
for this indication:
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A total of 37 subjects (30 ezetimibe 10 mg and 7 placebo) were randomized into the study. All 37
subjects (100%) completed the study.

Note: In-depth statistical review and analyses have been done only with respect to the primary
sitosterol efficacy evaluation.

1.3 PRINCIPAL FINDINGS

The sponsor conducted one study that provided statistically significant evidence that ezetimibe 10mg
reduces sitosterol from baseline to endpoint (primary hypothesis).

Additionally, the sponsor’s analyses as well as this reviewer’s analyses, performed with the data supplied
by the sponsor electronically, generally, showed statistically significant superiority of ezetimibe 10 mg
over placebo in reducing sitosterol from baseline to endpoint. However, if we perform an alternative
analysis comparing ezetimibe with placebo with respect to endpoint sitosterol (instead of change from
baseline), the p-value becomes non-significant (p= 0.47 by Wilcoxon 2-sample test done by the
reviewer). This analysis with respect to endpoint sitosterol instead of change from baseline was done (to
check robustness of results) because one placebo patient had an unusually high 45% increase from
baseline. Also, if the baseline sitosterolemia is categorized (<median, >median) and then included in the
model along with the interaction (with treatment) term, then the treatment comparison p-value is 0.078
(0.003 if not categorized). However, these are not strong points and should not in any way be regarded
as clearly negative evidence. Also, the comparison of the two treatment groups was not the criterion for
the determination of the sample size.

Some critical comments regarding interaction are presented in the Section 2.3.3.f Efficacy Results.
No serious qualitative concerns were seen in the subgroup results.
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2 STATISTICAL REVIEW AND EVALUATION OF EVIDENCE

2.1 INTRODUCTION AND BACKGROUND

In Study P02243/P02257, thirty patients with homozygous sitosterolemia were exposed to
ezetimibe 10 mg/day for 8 weeks. This study was conducted in both the United States and at
international sites.

2.2 DATA ANALYZED AND SOURCES

Data used by the reviewer are from the electronic document room:
WCDSESUBI\N21445\N 000\2001-12-27\crt

2.3 STATISTICAL EVALUATION OF EVIDENCE ON EFFICACY

2.3.1 SPONSOR'S RESULTS AND CONCLUSIONS

Note: The sponsor’s results and conclusions are following. To re-emphasize, Sections 2.1 to 2.3.2
are almost verbatim from the sponsor’s Integrated Summary of Efficacy (ISE). The reviewer’s
findings have been presented at appropriate places. His silence in Sections 2.1 to 2.3.2 does not
imply agreement with the sponsor’s statements (his comments, if any, are in italic as notes). The
~ sponsor has presented a large number of results and conclusions, all of which may not be based on
the primary hypotheses (may not even be mentioned in the Protocol or Data Analysis Plans). The p-
values stated and the conclusions drawn by the sponsor are without multiple comparison
adjustments (although adjustments are needed for the non-primary variables).

This study (P02243/P02257) was designed to evaluate the efficacy of ezetimibe when added to
current therapeutic regimens in individuals with Homozygous Sitosterolemia.

Primary Efficacy Analysis: Percent Change From Baseline to Endpoint in Plasma Sitosterol
Concentrations

The primary efficacy analysis was within-group percent change in plasma concentration of
sitosterol from baseline (mean of values taken in the week prior to and at Visit 3) to endpoint (mean
of values taken in the Weeks 6 and 8), and was performed using an ANOVA model that included a
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term for stratum according to usage or non-usage of bile-acid-binding resins. As shown in the table
below, ezetimibe 10 mg produced significant reductions in the plasma sitosterol concentrations.

Within the ezetimibe group, mean change was -21.0 + 2.8% and was significant at P= 0.001. A
nonsignificant mean change of 4.0 + 5.3% was observed within the placebo group. The between-
group difference in mean change was -25.0% and was significant at p= 0.001.

Percent Change in Sitosterol (mg/dL) Between Baseline and Endpoint (Average of Weeks 6 and 8):
Modified Intent-to-Treat Population

Sitosterol{mg/dL) Piacebo Ezetimébe 10 mpg

Baseline {n=T7) (n= 29)
Raw Mean Value in mg/dL (mmol ) ‘ 18.5(0.4) 21.0(0.5)

Endpoird {n=7) (n=29)
Raw Mean Value in mg/dl {mmol A1) 17.8({04) 16.2(0.4)

Raw Mean Percent Change from Baseline (Standard Error) For 24(8.1) -226(2.2)

Subjects on Ezetimibe 10 mg/Day

2?.?,‘; eg:rlf;’dg:"ml? 51;3; Mean Percent Change For (-17.4,22.3) (-27.5, -18.1)
Mean Percent Change from Basetine (Standsrd Error)* 4.0(5.3) 210(28)
95% Confidence Limits for Mean Percent Change® (69,6148} (-26.7 ,-15.3)

Difference from Placebo in Mean Percent Change lrom Baseline -25.0(-36.7.-13.2)

{95% Confidence Limits)*

*. Moan and Standard Eror are LS Mean and LS Standard Error based on the ANOVA model

The Sponsor’s Efficacy Conclusions

- In subjects with homozygous sitosterolemia, treatment with ezetimibe 10 mg/d produced clinically
important reductions in plasma sitosterol concentrations that continued to fall throughout 8 weeks of
therapy, in conjunction with other findings suggesting progressive improvement in this disease.

2.3.2 STATISTICAL METHOD OLOGIES

The Sponsor’s Statistical Methods for Efficacy Analyses

This was a single study with 2 protocol numbers for administrative convenience only. For this study
there were 2 treatment groups, an ezetimibe 10-mg group and an ezetimibe placebo control group.
The primary efficacy endpoint was within-group percent change from baseline to endpoint in
plasma sitosterol. In this study, endpoint was defined as the last post-baseline measurement during
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the 8-week, double-blind period or the average of the last 2 measurements in the Week 6 to Week 8
period, if a patient had more than one measurement in that period. See Section 2.33.f Efficacy
Results for more details.

2.3.3 DETAILED REVIEW OF THIS INDIVIDUAL STUDY

The sponsor stated (May 9, 2002) in response to a request for the thorough investigation of
covariation and interaction effects, “We have assessed those baseline characteristics that were pre-
specified either for the individual protocols or for the ISE_These characteristics were chosen
because they were either subgroups that are assessed for all studies (e.g. gender) or those that
potentially have a relationship to the primary endpoint (e.g. baseline LDL-C). ”

Only one Phase III study, Study P02243/P02257 (U.S. & International Sites), has been conducted
for this indication:
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A total of 37 subjects (30 ezetimibe 10 mg and 7 placebo) were randomized into the study. All 37
subjects (100%) completed the study.

Study P02243/P02257

Title: A Multicenter, Randomized, Double-Blind, Placebo-Controlled Study to Evaluate the Safety
and Efficacy of SCH 58235 (Ezetimibe) When Added to Current Regimen in Patients Homozygous
Sitosterolemia (U.S.)

The synopsis of the report:

Development Phase of Study: Il Study

Initiation Date: 12-Feb-2001 Study Completion Date: 18-Sep-2001

Study Centers: U.S. 12 centers; Non-U.S. 11 centers
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Objective: The objective of the study was to evaluate the efficacy and safety of SCH 58235
(ezetimibe) 10 mg taken once a day in subjects with homozygous sitosterolemia.

Methodology: Randomized, double-blind, unbalanced-parallel-groups (4:1, ezetimibe 10 mg to
placebo) comparison conducted in conformance with Good Clinical Practices.

Number of Subjects: Thirty-seven subjects, 24 women and 13 men, aged 9 to 72 years, received
treatment assignment. Thirty received ezetimibe 10 mg/day and 7 received placebo.

Diagnosis and Criteria for Inclusion: Eligible patients included both males and females with
sitosterolemia, who are at least 10 years of age, with an elevated plasma sitosterol level (5 mg/dL)
on current regimen.

Duration of Treatment: One to 5 weeks no-treatment screening period, 3-week single-blind
placebo period, 8-week double-blind investigational treatment period.

Reference Therapy, Dose, Mode of Administration: Ezetimibe 10 mg and matching placebo were
provided as an unscored oral tablet.

Criteria for Evaluation: Primary: To assess the percent change relative to baseline in plasma
concentration after double-blind treatment with SCH 58235 10 mg/day.

Statistical Methods: The primary objective of this study was to evaluate the efficacy and safety of
SCH 10 mg/day in subjects with homozygous sitosterolemia. The primary hypothesis was assessed
excluding one subject treated with apheresis therapy. The primary efficacy variable, percent change
in sitosterol between baseline (mean of values taken in the week prior to Visit 3 and taken at Visit
3) and the endpoint (average of Visit 6 [Week 6] and Visit 7 [Week 8]) was assessed by using
summary statistics and 95% CI.

2.3.3.a. Objectives
Primary
To assess the percent change relative to baseline in plasma sitosterol concentration after double-

blind treatment with SCH- 58235 10 mg/ day when added to the current therapeutic regimen of
patients with homozygous sitosterolemia who have continued elevation of plasma sitosterol.

2.3.3.b. Disposition of Patients

A total of 37 subjects (30 ezetimibe 10 mg and 7 placebo) were randomized into the study. All 37
subjects (100%) completed the study.
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- 2.3.3.c. Protocol Deviations

Every subject was at least 90% compliant with dosing and there was good compliance with the visit
schedule. No subjects discontinued. Since no per-protocol analysis was planned, no predefined
protocol deviations were identified.

2.3.3.d. Demographic and Other Baseline Characteristics

Since the primary efficacy is based on within group change from baseline, baseline balance between
treatment groups is not important for primary efficacy. The p-values for baseline comparisons
provided by the sponsor on request (dated May 9, 2002) were only for baseline variables identified
in the protocol and none of them were significant (< .05). For numerical imbalances between
treatment groups with respect to categorized baseline variables (e.g., Bile Salt Binding Resin
Therapy, Race), we cannot say anything for sure because just a switch of one patient (out of the 7
placebo patients) among the subgroup categories could result in a balance between the treatment
groups.

With respect to Gender, there was a numerical imbalance between the two treatment groups with
only one male patient in the placebo group (percents are given in parentheses):

Placebo ezetimibe 10mg
Fernale 8 (B5) 18 (80}
Male 1(14) 12 (4D}

Placebo patients had a mean body weight of 63.0 kg compared with 67.5 kg for ezetimibe 10mg
patients.

Detailed descriptive statistics are on pages 67 to 76 of the report.

2.3.3.e. Measurements of Treatment Compliance and Other Factors That Could
Affect Response

On the results of measurements of treatment compliance and compliance with the visit schedule,
compliance with the diet, changes in body weight and level of physical activity, the sponsor stated,
“Overall, the results show good compliance with provisions of the protocol, and no obvious
differences among groups that might affect the interpretation of the outcome.”

The distribution of days of participation in the Randomization Phase is summarized below.
Exposure was consistent with the intended 8-week, double-blind treatment, with most subjects
having between 50 days and 62 days of exposure to study drug, and with similar exposures study
drug exposures in the ezetimibe and in the placebo (numerically slightly less) treatment groups.
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Extent of Exposure (Number of Days of Participation in the Randomization Phase, Intent-to-Treat
Data Set):

Placebo Ezetimibe 10 mg
{n=7) {n=30)
Days in Randomized treatment phase®
Mean (SD) 533(6.7) 55.0 (4.3)
Median 53 56
Min-Max —_ -

Frequency by Interval: Number (%) of Subjects With a Maximum indicated Number of
Days in Randomized tregtment phase

0 days 0 0
1-7 days 0 0
8- 21days 0 0
22 - 35 days 0 (¢)
36 - 48 days 2(28.8) 4{13.3)
50 - 62 days 5{71.4) 23({76.7)
>52 days 0 3{10.0)
Missing 0 0

a.  ns? for placeho treatment group and n=30 for ezetmibe treatment group for
summary siatistics.

SD=standard deviation.

Source Data: Section 14.5.1.

2.3.3.f. Efficacy Results (Sponsor's Analyses)

The sponsor stated that the Data Analysis Plan was finalized (Aug. 24, 2001) before unblinding data
(database lock date 9/27/01). The primary hypothesis was: In patients with homozygous
sitosterolemia who have continued elevation of plasma sitosterol on their current therapeutic

regimen, treatment with ezetimibe will reduce the level of plasma sitosterol relative to baseline.
Further, the “Data Analysis Plan” stated:

The primary efficacy variable, percent change from baseline in plasma sitosterol after 8 weeks
of treatment, will be assessed by an ANOVA model. The initial within- group ANOVA model
will include a term for (BSBR, non- BSBR). The stratum term will be tested and removed from
ANOVA model if found to be not significant (p>0.100). If the stratum term significant, results
will be presented separately for each stratum. ... The parametric method will be the primary
approach. The underlying assumptions for the analysis of variance will be checked by Shapiro-
Wilk test for normality and Levene’s test for homogeneity of variances for the primary and
secondary lipid variables. If these assumptions are violated, parametric approach will be
corroborated with a nonparametric method based upon Tukey’s normalized ranks; the

10
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interpretation of the results will be based on the nonparametric results. The least- squares mean
(LS mean) for each treatment, between-treatment difference, and 95% confidence intervals
(95% CI) will be estimated from the above ANOVA model. The primary hypothesis will be
evaluated using the within- treatment confidence interval and p- value from the within- group
ANOVA model.

The study report stated that efficacy results were obtained using a Modified Intent-to-Treat Data
Set, that included all randomized subjects with at least one post-baseline measurement, but excluded
one subject (P02243/08/ 050) who received apheresis therapy. This was pre-specified as the
efficacy data set for the analysis of all lipid and plant sterol endpoints.

Treatment with ezetimibe 10 mg/day resulted in a mean change (standard error, SE) in plasma
sitosterol concentrations from baseline to endpoint (average of Weeks 6 and 8 values) of -22.6%
(2.2%) (p <0.001) (Table below). The least-squares mean change (SE) in sitosterol concentration
for subjects treated with placebo and ezetimibe was 4.0% (5.3%) and -21.0% (2.8%), respectively.

Percent Change in Sitosterol (mg/dL) Between Baseline and Endpoint
(Average of Weeks 6 and 8): Modified Intent-to-Treat Population

Sitosterol{mg/di) Placebo Ezetimdbe 10 mg
Baseline n=7 {n=29)
Raw Mean Value in mg/dL (mmol/L) 18.5{0.4) 21.0(0.5)
Endpoint {n=7) (= 29)
Raw Mean Value in mg/dL (mmol/L) 17.8(0.4) 16.2 (0.4}
Raw Mean Percent Change from Basesne (Standand Error) For 24(8.1) -22.6(2.2)
Subjects on Ezetimibe 10 mg/Day
95%' Confdencg glmlts for Raw Mean Percemt Change For (-17.4,22.3) (-27.5,-18.1)
Subjects on Ezetimibe 1 0 mg/Day
Mean Percent Change from Baseline (Standard Error)* 40(5.3) -21.0(2.8)
95% Confidence Limits for Mean Percent Change® (6.8, 14.8) (-26.7,-15.3)
Ditference trom Placebo in Mean Percent Change from Baseline -250(-36.7,-13.2)
(95% Confidence Limits)"
*: Mean and Standard Error are LS Mean and LS Standard Error based on the ANOVA modet
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§ Cumulative Distribution Functions of Percent Change from Baseline in Sitosterol at Study
Endpoint — P02243/02257:
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From this, percent of patients (y-axis value) with a value of Change in Sitosterol from baseline at
endpoint, smaller than or equal to a value on the x-axis can be read. For example, 50% of the
ezetimibe 10mg patients had a £<-22.3% change from baseline; whereas, 50% of the placebo
patients had a <2.1% change from baseline.
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§ The reduction in plasma sitosterol concentration for subjects on ezetimibe during the double-blind
period was progressive beginning at Week 2, with numerically greater reduction from baseline
observed at each subsequent visit (Figure below).

O Placebo
4 Ezelimbe 10 mg

Moean Pearcentl Change
From Basel ine

~40% — 1 T T T T ¥ -‘_'1—
Bageline 2 4 8 Enoport  Encroint
Avgof YWks  LastMeas
.Y 41
WEEK

§ Results for the primary efficacy variable were examined in subgroups defined by subject baseline
characteristics: stratum (concomitant usage of bile salt binding resins), concomitant usage of statins,
gender, protocol (P02243 or P02257), LDL-C (higher or lower than the baseline median value), and
sitosterol (higher or lower than the baseline median value). As stated by the sponsor, the results of
the analyses indicate that the response to ezetimibe 10 mg was consistent across subgroups (Figure,
below). In particular, neither concomitant bile salt binding resin nor statin treatment meaningfully
altered the response to ezetimibe therapy. Subjects with baseline plasma sitosterol concentration
above the median had a modestly greater response than that with baseline concentration below the
median (among the ezetimibe patients, without any comparison with the placebo group). Too few
subjects under 18 years of age were in the study to perform meaningful subgroup analysis by age.
Inspection of individual plasma sitosterol responses in the subjects under 18 years of age (see
Section 16.2.6.1.) suggests that the effect of ezetimibe on plasma sitosterol concentrations was
similar in subjects under 18 years compared to the response in subjects 18 years of age and older.
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P02257 — Within Group Change for Ezetimibe
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§ Individual changes in plasma sitosterol concentration are shown in Figures below (2™ one when
split by concomitant bile salt binding resin use).

Sitosterol
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All but 2 subjects on ezetimibe had at least a 5% decrease in plasma sitosterol and all subjects on
bile salt binding resins had decreases in plasma sitosterol concentration.

§ The between-group difference (95% CI) was -25.0% (-36.7%, - 3.2%) (p 0.001). If we perform
an alternative analysis comparing ezetimibe with placebo with respect to endpoint sitosterol (instead
of change from baseline), the p-value becomes non-significant (p= 0.47 by Wilcoxon 2-sample test
done by the reviewer). This analysis with respect to endpoint sitosterol instead of change from
baseline was done because placebo patients had on average a lower sitosterol level (18.5 vs 21.0 for
ezetimibe) at baseline and one placebo patient had an unusually high 45% increase from baseline.
Also, we see from Table 4.5 of the May 9, 2000 submission that if the baseline sitosterelemia is
categorized (<median, 2median) and then included in the model along with the interaction (with
treatment) term, then the treatment comparison p-value is 0.078 (0.003 if not categorized).
However, these are not strong points and should not in any way be regarded as clearly negative
evidence. Also, the comparison of the two treatment groups was not the criterion for the
determination of the sample size.

APPEARS THIS way
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§ Subgroup results of ezetimibe 10mg relative to placebo are presented in the Figure below but no
definite conclusion (i.e., whether the observed differences were real or not) can be made because
there were only 7 patients in the placebo group.

Note: Studies are not, generally, powered to detect differences in subgroup results. In addition, this
study was small.
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The sponsor stated (May 9, 2002), “Conclusion: This exhaustive assessment of the relationship of
baseline characteristics to the primary efficacy variable indicates that the conclusions about the
treatment group differences are not altered by consideration of these baseline characteristics.”

The following is noted about the covariation and interaction effects of baseline characteristics with
treatment response. On the one hand, with multiple comparison adjustments, one or more of the
mentioned characteristics may not be significant. On the other hand, it does not mean that the
characteristics not providing smaller p-values have no effects; the non-significance (of the p-value)
may be because the study was not powered for these purposes.

17
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Covariation p-values:

Baseline LDL-C (continuous) 0.011
Bassline LDL-C {(«median, > madian) 0.050
Baseline sitosterol (continuous) 0.020
Region (U_S_, other) 0.014
Bile Salt Binding Resin (yes, no} 0.040

That is, the above characteristics influence the treatment response statistically significantly.

Interaction p-values:

Baseakne sitosterol {<median, 2 0.058
median)

Baseline sitosterol {continuous) 0.092
Prior surgery (yes, no) 0.060

Since the power of the test of interaction is, generally, poor (and the study was not powered to
detect interaction), we, generally, cannot neglect nominal (without multiple-comparison adjustment)
interaction p-values < 0.1. On the other hand, we cannot say whether the numerical difference
(among subgroups) in superiority of ezetimibe over placebo, seen in the 2™ “subgroup Figure”
above, with respect to other characteristics (not providing small interaction p-values) is real or not.

However, these interactions were quantitative and not qualitative (except only the Baseline
sitosterol “>median” group, in which there was only one placebo patient with his/her response
better than the mean response of the ezetimibe group); i.e., ezetimibe 10 mg was superior to placebo

irrespective of the baseline subgroup considered (see the 2™ “subgroup Figure” above for the
amount of superiority).

§ For this study (P02243/P02257), the numbers of patients in each center were too small to be
presented individually; therefore, the population was divided by U.S. centers and non-U.S. centers.
The results are:

POUS265 02257 Maan Povciat Chande fron Baseline aad 954 LI with Ezetimide 10 8g

8roup N Per $54 Confidence [nterval P.Value
Lesar Bound  Uppir Boumd

Protocol Dosest sc "7 -19, n.0 - =g
Intarnaticnal 12 <2B.44 -33.68 ~19.22 <0
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§ Parametric/Non-parametric Analysis Results Based on ITT population in P02243/02257 for
Percent Change from Baseline in Sitosterol:

intent-To-Treat
Placebo EZ P-value
{n=7) {n=28)
Lsmean 4.0 -21.0 <{).001
Median 2.1 -22.3 - <{(.001

2.3.3.g. Reviewer's Comments and Conclusions on Study P02243/P02257

The sponsor’s analyses showed that there was a statistically significant reduction from baseline in
sitosterol at endpoint (primary hypothesis).

Additionally, the sponsor’s analyses as well as this reviewer’s analyses, performed with the data supplied
by the sponsor electronically, generally, showed statistically significant superiority of ezetimibe 10 mg
over placebo in reducing sitosterol from baseline to endpoint. However, if we perform an alternative
analysis comparing ezetimibe with placebo with respect to endpoint sitosterol (instead of change from

‘baseline), the p-value becomes non-significant (p= 0.47 by Wilcoxon 2-sample test done by the

reviewer). This analysis with respect to endpoint sitosterol instead of change from baseline was done
because placebo patients were on average less sick at baseline and one placebo patient had an unusually
high 45% increase from baseline. If the baseline sitosterelemia is categorized (<median, 2median) and
then included in the model along with the interaction (with treatment) term, then the treatment
comparison p-value is 0.078 (0.003 if not categorized). However, these are not strong points and should
not in any way be regarded as clearly negative evidence. Also, the comparison of the two treatment
groups was not the criterion for the determination of the sample size.

Some critical comments regarding interaction are presented in the Section 2.3.3.f Efficacy Results.
No serious qualitative concerns were seen in the subgroup results.

Japobrata Choudhury, Ph.D. .
Mathematical Statistician

Concur: Dr. Sahlroot

Dr. Wilson APPEARS THIS WAY
ON ORIGINAL
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CC:
Archival NDA 21-445/N_000

HFD-510/Dr. Parks
HFD-510/Dr. Temeck
HFD-700/ Dr. Anello
HFD-715/Dr. Nevius
HFD-715/Dr. Wilson
HFD-715/Dr. Sahlroot
HFD-715/Dr. Choudhury

J.Choudhury:7-3110: 09/30/02

This review consists of 20 pages of text and 3 pages of appendices.
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Appendix
APPENDIX
Table 0.1.1
Description of Phase II/III Clinical Therapy Studies
Mo Subjects Enrolled
Erstinrbe Age Rarge ()
Yroatman Sax (§ MF)
Durason and Race {# CNNG) Trastment Groups
Protocol Obpactivels) Desgn Popuiaton Fegimen A3 | Exeomube amty | No Subeds
Phese Il Ezeemmibe Doss Response Studies
c96-4117345 | Effiect of EZ On R. DB PC PG Pomary twpet- 8 weeks 124 .1} Placebo 17
LDL-C and olther cholesterolemic QD before AM -7 30-71 EZ 7
fipids (dose fPHC) subjacis on max E6S58 ABA] EXZ% x
ranging). Rataty, 2 low-1at dat with 1311 :37,.] EZ 10 18
PK LOL-C 6010 EI0 18
22D myidi and E2 4 &
TG <250 mst, Iovastahn {L} 18
40
cea-810 Effet of EZ on R.DB,PC PG PHC sutyects on 2 12 weeks. 243 191 Placebo =
LOL-C arxt oitres fow-13t dat with Q0 bafces AM 28.7% 2B-75 EZ025 47
Hpids (doad LDL-C 130t ma3l 120104 10483 EZ1 49
rpOniay). 3aRuly, 250 moiyl ong 2N 17615 €Z5 L)
PK TG 2300 mg/dL EZ 10 48
C96-253 ENect of EZ on R, DB, PC. FG PHC subecs ona | 12 weeks 189 153 Placebo %
LOL-C and ofhwr low-1a1 diat with QD befora AN 2.78 25.78 EZ5AM K -}
lipids (S0 LDL-C 1301 il o od 89100 7479 EZISPM 4Q
Py (A v 250 Myt end badirve (P} 188 13518 EZ10AM -
PM doningll. TG <300 mgial. EZ 10 PM 3
salety. PK
Phass lll Erstmibe Monotheespy Studivs- Primary Hypercholsepeniomn iy
Pog4T4 Efectof EZ10mg | R. DB.PC. PG | PHC wibjects ona 12 weeks. 827 822 Placsbo 205
monotherapy on kow-fat diet with QD p AM 20-8 20-88 EZ 10 822
LOLC and ofer LDL-C 130 to ¥rm30 | M220
fipids sakty 250 mpdl ang TGS BES/ST
TG <¥0 /oL
POO4TS Effectof E210mg | R. DB.PC. PG | PHC mhincis ona 12 weeks. .24 068 Placebo 8
monotherapy on low-1al diet with Qb » AM 18-85 18- 8§ EZ 10 o5
LDL-C and other LDLL 130 434438 3327334
lpids sahty 250 mg\il and a0 5a8/m8
TG <350 mgidl

(Table 0.1.1 Continued to next page)
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Table 0.1.1 Continued
No. Eutjeces Erwnlad
Ezetimbe Aga Ranga (y)
Tmaimarnt Sax (¥ MF}
Duraton and Race (8 CNC) Tesknart Groups
Prolocol Objecivels) Dasign Populabon Repman Al | Ezenmite identity | Mo. Subjecis
Phase B Ezetimibe!Statm Coasdmi %00 -~ Factonal Coagministration Studies
Poci TS ElectiiEZwren | R. OB PC. PG PHC swbjecis on e 12 vy, 548 264 Pt &
ContmiEssinred fow-I9) el wih QD wth P 28 -85 20-85 L10 73
with jovastatn (L) LDL-C 14540 mes! 29319 | 117147 L0 74
on LDL-C and 250 mgvs_and 484/64 22737 1L 40 b
othe hpidu; salety TG L350 mgail EZ 10 R
EZ 104 90 .13
EZ 10+ 20 62
E2 10+L 40 [
PUOEA0 EfectiolEZwren | R. DB PC. PG PHC subyxts on s 12 weeks. 668 335 Peceto 70
coadmrpsdered low-fot dei with QD nPM 25-87 27-84 $10 ke
wih srovasiain LDL-C 14510 28377 16085 S22 [ }]
1S on LOL-C and 250 mp'a_ andd [.3]: 7] 628 40 6
other dpds: salfety TG €350 mg/dl %80 6
EZ % 61
E2 %0+5 10 67
EZ ¥W+520 [}
EZ ¥0+5 40 73
EZ ¥0+5 80 &5
PO0ES1 EfecioEZwhen | R D8 PC, PG PHC subpscis on s 12 weeks: 538 258 Proctbo (1]
acadmrisherad low-1at det wih QD st bedtrre | 20- BB 20 - B6 P10 a5
| with pravestabn LDL.C %45 10 2238:X0 1064182 P2n as
1P} on LDL-C and 250 mg\L and AB2TS 22532 P 40 70
ather Spids; salety TG <350 mghdlL EZ 10 54
EZ H0+P 1D k2l
EZ W+P 2D (=]
EZ ¥0+P 4D &7
No. Butyeces Efvoled
Ezetimba Apa Ranga {y)
Treatment Sax (8 MF)
Duration and Race (# CANC) Traaimart Groups
Protpeol Objarsve(s) Design Populaon Ragmen Al Ezetmibe Adentity No. Subjects
POO6A2 Edeci ot EZ2when | R. DB, PC, PG PHC sutyacis on a 12 weeks 828 32p Phoato [
ooadmnistered low-1a1 el with QD nAM 8. 85 26 -BE A 10 a0
wih oiprvasiabn LDL-C 145 10 2800358 135/184 A 20 x
1AL on LIL-C and 250 i, snd 53395 2ToAt A 40 a8
o Spite, sabely TG <360 megidL A B9 82
E210 85
EZ %4A 10 85
E2 v0+A 20 62
EZ Yep 80 65
E2Z %)+A 80 63
Phuss Il Ezstinsba’Seatin Coadministrstion— Add-On Sludy
Ty Etact AEZwrwn | R DB PC Suthyory mith 8 wandks, 788 379 Piacebo (+ 0
added B onQony PHC, &nown CHD. | QD inAM e 22-85 25-85 "making
theeppy with of muhpie CVD P withapln | 4437325 | 22204457 | EZ 10 (+ staiin) m
statirg o0 LOL-C figk fpst0rg who 4 D SAMIH 89378 3372
o bt Bpidy. #re nol o1 LDL-C taktmd
sty rgets with
siatie regrven of
stadns and 8 low-
ol det
Phase W Exstiniba Tharapy in Bpecial Dyskpidamic Populationa
1030 Eftat o EZwran | R. DB PO HoFH subacy 12 wedk & 50 n AS 80 17
COMIMPEthbred wihlDL-C Q0 in AN with 11-74 11-74 EZ 10+A/8 40 18
wit Aot Bon 2100 mgidL on A QDinPN 02 19417 EZ 10-A/880 17
LDL-C ond o low-tat del and with 8 455 294
Soise_ salety taung OL A or 5
40 gy tor
8 wosks
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Table 0.1.1 Continued
No Bubpeis Enfolles
Exettsbe Age Range {y)
Treatront Sex 18 M)
Durstion o Raoe (8 CNC) Treatmen! Groups
Provocol Ouyectvnis} Design Poputation Regrren Al Ezztimibe eninty No. Sutyects
Poz24 302257 Eftect of EZ on R D8. PG Homozygous 8 weeks 37 b Pt 7
plasma strrols snosterolemic QO n AM 872 arz EZ W0 30
and ipideS sutjocts wih 13524 2ns
poproteing basebng plasma 3344 ZIn3
shostond
SN PIGNg
5 Mo
Onpoing. Uncontrolisd, Open-labet. Long-termn Exionsion Swdy
POOATE Long.termn sakesy OL: resporse. PHC subjects on 24 months QD 1313 1312 EZ 10 ™
and aficacy of EZ | baaed adddion w4t dat who inAMas 18-B6 18-85 EZ 10+ LS’ B30
a5 monothenapy and up-atration of | comp it monatharagyy BSSESE 655658
of when Lor S (10-40 m3) | wosimens unchr o 11984115 § 11980115
capdminmigred Pronocoly. cabdrinmstarnad
wihLor 8 POMY4 o with siain bs
PODMTS pet siatn iabet
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bl P=pravasiain PC=piacebo-conirolied. PG=parafidl group; PHC=prymary hyparcholesterclemia GD=onoes par day by mouth; R=randamsoad;
Bzsimvasiain, UPG=unhannoad parallad groups.
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1 EXECUTIVE SUMMARY OF STATISTICAL FINDINGS

1.1 CONCLUSIONS AND RECOMMENDATIONS

The sponsor conducted one study that provided statistical evidence in favor of the superiority of overall
co-administration of ezetimibe 10 mg plus Statin 40/80 mg over Statin 80 mg alone, with respect to the
primary efficacy variable, Change From Baseline in Direct LDL-C.

There was statistically significant quantitative interaction of “apheresis treatment” with treatments of
this study. That is, the superiority of the ezetimibe +Statin 40/80 mg treatment over the Statin 80 mg
treatment was statistically larger in the group of patients with no apheresis treatment than that in the
group with apheresis treatment.

1.2 OVERVIEW OF CLINICAL PROGRAM AND STUDIES REVIEWED

The specific Phase II/III clinical therapy studies performed to support all three indications, (1)
Primary Hypercholesterolemia, (2) Homozygous Familial Hypercholesterolemia (HoFH), and (3)
Homozygous Sitosterolemia, and the total numbers of patients by treatment per study are shown in
Table 0.1.1".

An overview of the whole clinical program for all 3 indications as provided by the sponsor is in_
Section 2.1 of the document for Indication (1), Primary Hypercholesterolemia.

Note: Except where specifically mentioned otherwise, all other results and statements in this
document are the sponsor’s. In particular, the material in Sections 2.1 to 2.3.2 is almost verbatim
Jfrom the sponsor’s submissions.

Separate reviews for the two other indications have been prepared. This document is the review for
the Specific Indication: (2) Homozygous Familial Hypercholesterolemia (HoFH)

ZETIA, administered with an HMG-CoA reductase inhibitor approved for HoFH, is proposed to be
indicated for the reduction of elevated LDL-C (primary) and total-C levels in patients with HoFH,

! To maintain consistency with the other two documents, in the Appendix Table (or Appendix Figure) number
1j.k, i stands for the serial number of the study in the list of studies above (except that 0 indicates overall or "common to
all"), j stands for the Section or Group number for the tables in a particular study, and k stands for the Table number in
that Section. Both Tables and Figures are under one unique sequence without any distinction between them.
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Principal Findings
as an adjunct to other lipid-lowering treatments (e.g., LDL apheresis) or if such treatments are

unavailable.

Only one Phase III study, Study P01030 (U.S. & International Sites), has been conducted for this
indication:
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A total of 50 subjects received randomized treatment assignment: 17 subjects received Statin 80 mg
and 33 subjects received EZ 10 mg + Statin 40/80 mg; all received at least one dose of study
medication. Forty-eight (48) subjects (96%) completed the protocol-specified, double-blind
treatment phase, and 2 subjects (4%) discontinued treatment early. The two discontinuations (4%
of randomized subjects) were due to adverse events, in one case related to abnormal laboratory
results at baseline that failed to meet the Inclusion and Exclusion Criteria.

1.3 PRINCIPAL FINDINGS

The sponsor conducted one study that provided statistical evidence in favor of the superiority of overall
co-administration of ezetimibe 10 mg with Statin 40/80 mg over Statin 80 mg alone, with respect to the
primary efficacy variable, Percent Change From Baseline in Direct LDL-C.

Results of the protocol-specified primary efficacy (Low-Density-Lipoprotein Cholesterol) analysis
demonstrated that the overall treatment effect was significant (i.e., overall co-administration of
ezetimibe 10 mg with Statin 40/80 mg was more efficacious than Statin 80 mg alone) in reducing
plasma concentrations of direct LDL-C from baseline to endpoint. For this analysis, data from four
treatment groups involving co-administration therapy (EZ 10 mg + Ator 40 mg, EZ 10 mg + Ator
80 mg, EZ 10 mg + Sim 40 mg, and EZ 10 mg + Sim 80 mg) were pooled and compared with the
two pooled monotherapy treatment groups (Ator 80 mg and Sim 80 mg). Results in none of the 6
treatment arms were in the opposite direction (i.e., worse than baseline), although there were
appreciable numerical differences. In fact, ezetimibe co-administartion with 80 mg statin was
statistically superior to ezetimibe co-administartion with 40 mg statin (-27.28 vs —13.43).
Numerical results cast some doubt that ezetimibe 10mg + Simva 40 mg with a mean percentage
change from baseline in LDL-C of —12.03 is statistically superior to Simva 80 mg with a
corresponding change of —10.99. Baseline LS means (corresponding to the primary treatment-
comparison) were similar (313.17 £ 21.5 vs 338.75 + 28.6, respectively, p=0.46; page 113 of NDA
report). A mean percent change of -20.73% was observed for the EZ 10 mg + Statin 40/80 mg
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group compared with —6.65% for the Statin 80 mg group. The difference between the treatment
groups was statistically significant based on ANOVA (p=.0072).

There was a statistically significant quantitative interaction (not qualitative) of “apheresis
tractment” with the treatments of this study. The superiority of the ezetimibe +Statin 40/80 mg
treatment over the Statin 80 mg treatment was much larger in the group of patients with no
apheresis treatment than that in the group with apheresis treatment. Ninety-five percent confidence
intervals and other details are in Section 2.3.3.f.

2 STATISTICAL REVIEW AND EVALUATION OF EVIDENCE

2.1 INTRODUCTION AND BACKGROUND

Note: In-depth statistical review and analyses have been done only with respect to the primary
efficacy variable LDL-C.

The HoFH study (P01030) evaluated the efficacy of coadministering ezetimibe 10 mg with
simvastatin or atorvastatin (40 mg or 80 mg) as well as with regular LDL apheresis in subjects
already stabilized on such treatments.

2.2 DATA ANALYZED AND SOURCES

Data used by the reviewer are from the electronic document room:
WCDSESUB1\N21445\N_000\2001-12-27\crt

2.3 STATISTICAL EVALUATION OF EVIDENCE ON EFFICACY

2.3.1 SPONSOR'S RESULTS AND CONCLUSIONS

Note: The sponsor’s results and conclusions follow. To re-emphasize, Sections 2.1 to 2.3.2 are
almost verbatim from the sponsor’s Integrated Summary of Efficacy (ISE). The reviewer’s findings
have been presented at appropriate places. His silence in Sections 2.1 to 2.3.2 does not imply
agreement with the sponsor’s statements (his comments, if any, are in italic as notes). The sponsor
has presented a large number of results and conclusions, all of which may not be based on the
primary hypotheses (may not even be mentioned in the Protocol or Data Analysis Plans). The p-
values stated and the conclusions drawn by the sponsor are without multiple comparison
adjustments (although adjustments are needed for the non-primary variables).
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Homozygous Familial Hypercholesterolemia

The primary efficacy analysis was percent change from baseline to endpoint in plasma
concentrations of direct LDL-C in the intention-to-treat data set. As shown in Table below, EZ +
statin 40/80 mg produced greater reductions in plasma LDL-C concentrations than did statin 80 mg.
Mean changes from baseline to endpoint in direct LDL-C concentrations were -20.7 + 3.2% and -
6.7 £ 4.2%, respectively, and were significantly different at p=0.007. The incremental change in
direct LDL-C concentrations attributable to ezetimibe was -14.1%. Results were similar for
calculated LDL-C concentrations: Mean changes from baseline to endpoint were -21.4 + 3.2% for
EZ + statin 40/80 mg versus -6.6 & 4.2% for statin 80 mg (p <0.01). Significant reductions in
plasma LDL-C concentrations in the EZ + statin 40/80 mg group occurred within 2 weeks, the
earliest measurement taken, and persisted for the full duration of the 12-week study. [Note: ISE,
Section 10.1.5.1.1 (Page 192) incorrectly stated = ]

Mean Percent Changes in Plasma (Direct and Calculated) LDL-C Concentrations From Baseline to Endpoint in
Subjects with HoFH ( P01030 ): Primary Comparison Groups

Direct LDL-C
Statin EZ + Statin
80 mg 40/80 mg
(n=17) (n=33)
Baseline
Mean value in mg/dL* [mmol/L]) 338.8(8.8] 313.2[8.1]
Endpoint
Mean value in mg/dL* {mmol/L} 3185[8.2) 247.2[64)
Mean percent change from baseline (SEM)* -6.7 (4.2) -20.7 (3.2)
Differences from statin 80 mg in mean -14.1**
percent change from baseline (95% CI) - (-24.1, 4.01)
**p=0.007.
EZ=ezetimibe.
a: Values presented are LS means and standard errors of LS means (SEM) based on the 2-way ANOVA

model extracting treatment and statin effects.

Sponsor’s Efficacy Conclusions

- Ezetimibe 10 mg daily coadministered with atorvastatin or simvastatin caused statistically
significant and clinically important reductions in LDL-C compared with treatment with atorvastatin
or simvastatin administered alone in subjects with Homozygous Familial Hypercholesterolemia.

- The difference in mean percent change from baseline to endpoint for direct LDL-C in the EZ 10
mg + Statin 40/80 mg group relative to the Statin 80 mg group was —14.1%.

- The difference in mean percent change from baseline to endpoint for dlrect LDL-Cinthe EZ 10
mg + Statin 80 mg group relative to the Statin 80 mg group was —20. 5%7.

2 Note: This was not an onginally intended companison.
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- The LDL-C lowering effect of ezetimibe coadministered with statin 40/80 mg was seen as early as
Week 2 and was maintained for the duration of the study.

- The effect of ezetimibe coadministered with statin 40/80 mg on direct LDL-C was consistent
among the subgroups analyzed.

- Ezetimibe coadministered with statin 40/80 mg and ezetimibe coadministered with statin 80 mg
also caused statistically significant reductions in calculated LDL-C and TC.

- Coadministration of ezetimibe 10 mg daily with atorvastatin or simvastatin at doses of either 40
or 80 mg daily was well tolerated in subjects with Homozygous Familial Hypercholesterolemia and
had a safety profile similar to that of subjects administered 80 mg of these statins alone.

2.3.2 STATISTICAL METHODOLOGIES

Homozygous Familial Hypercholesterolemia (P01030)

This study included 6 blinded randomized treatment groups: ezetimibe 10 mg +atorvastatin placebo,
ezetimibe 10 mg +40 mg atorvastatin, ezetimibe placebo +40 mg atorvastatin, ezetimibe 10 mg
+simvastatin placebo, ezetimibe 10 mg +40 mg simvastatin, and ezetimibe placebo +40 mg
simvastatin. In addition, all patients received either open-label atorvastatin 40 mg or simvastatin 40
mg. The primary efficacy analysis was based on the percent change in direct LDL-C from baseline
to study endpoint. The primary comparison was between the statin-alone 80mg combined group
(atorvastatin 80 mg, simvastatin 80 mg) versus statin +ezetimibe 10 mg combined group
(irrespective of the statin and statin dose). An ANOVA model with terms for treatment group
(statin-alone 80mg combined group, statin +ezetimibe 10 mg combined group) and statin
(atorvastatin, simvastatin) was used. Owing to the small number of subjects enrolled in each center,
center effect and treatment by center interaction effect were not included in the model. Confidence
intervals were calculated using the LSMEANS from the ANOVA model. A parametric analysis
was the primary analysis; it was corroborated by a non-parametric analysis.

2.3.3 DETAILED REVIEW OF THIS INDIVIDUAL STUDY

The sponsor stated in response (May 9, 2002) to a request for the thorough investigation of
covariation and interaction effects, “We have assessed those baseline characteristics that were pre-
specified either for the individual protocols or for the ISE. These characteristics were chosen
because they were either subgroups that are assessed for all studies (e.g. gender) or those that
potentially have a relationship to the primary endpoint (e.g. baseline LDL-C).”
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Stausucal Evaluation of Evidence on Efficacy

Only one Phase III study, Study P01030 (U.S. & International Sites), has been conducted for this
indication:
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A total of 50 subjects received at least one dose of study medication. Forty-eight (48) subjects
(96%) completed the study.

Study P01030

Title: A Phase III Efficacy and Safety Study of Ezetimibe (SCH 58235) 10 mg in Addition to
Atorvastatin or Simvastatin in the Therapy of Homozygous Familial Hypercholesterolemia

The synopsis of the report:
Study Centers: 4 Centers in the USA and 13 International Centers

Studied Period: 03 MAY 2000 to 25 MAY 2001

Objectives: The primary objective was to evaluate the efficacy and the safety of ezetimibe 10
mg/day co-administered with atorvastatin or simvastatin in subjects with Homozygous Familial
Hypercholesterolemia.

Methodology: Randomized, double-blind, parallel-group study (2:1, ezetimibe 10 mg + statin
40/80 mg to statin 80 mg) comparison conducted in conformance with Good Clinical Practices.
Following dietary assessment and a 6- to 14-week atorvastatin or simvastatin 40 mg lead-in period,
qualified subjects received randomized assignment to one of the six once-daily treatment arms: Ator
80 mg, EZ 10 mg + Ator 40 mg, EZ 10 mg + Ator 80 mg, Sim 80 mg, EZ 10 mg + Sim 40 mg, or
EZ 10 mg + Sim 80 mg. Subjects continued their open-label statin 40 mg from the lead-in period as
part of their total dose. Subjects received 12 weeks of double-blind treatment. Visits occurred at 2-
to 4-week intervals, at which time lipids and safety variables were measured.

Number of Subjects: 50 subjects, 21 men and 29 women, aged 11 to 74 years, received
randomized treatment assignment: 33 ezetimibe 10 mg + statin 40/80 mg and 17 statin 80 mg.

Diagnosis and Criteria for Inclusion: Subjects with Homozygous Familial Hypercholesterolemia
(HoFH) (diagnosed by genetic testing or clinically diagnosed by history of LDL-C 2 220 mg/dL on
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maximally tolerated lipid lowering therapy and a <15% response to that therapy in addition to LDL-
C above the 90th percentile in two or more first degree relatives and the presence of tendinous
xanthomas within the kindred, and/or premature corneal arcus, and/or manifestations of premature
CHD); plasma LDL-C calculated via the Friedewald > equation100 mg/dL ( = 2.59 mmol/L) while
receiving atorvastatin 40 mg or simvastatin 40 mg; and plasma triglyceride level <350 mg/dL ( <
3.99 mmol/L); NCEP Step I diet or stricter; adequate washout of previous lipid-lowering
medication (fibrates).

Duration of Treatment: 6 to 14 weeks of washout (ﬁbrates only) during the Pre-
Randomization/Statin Lead-In Phase and 12 weeks of double-blind investigational treatment during
the Randomized Treatment Phase.

Criteria for Evaluation: The primary efficacy variable was percent change from baseline to
endpoint in the plasma concentration of direct LDL-C, determined following a -
- — The primary efficacy analysis was the
EZ 10 mg + Statin 40/80 mg treatment group vs. the Statin 80 mg group. Percent change from
baseline to endpoint was also determined for calculated LDL-C, high density lipoprotein cholesterol
(HDL-C), total cholesterol (TC) and triglycerides (TG), subfractions HDL2-C and HDL3-C,
apolipoprotein A-I (Apo A-I), apolipoprotein B (Apo B), lipoprotein(a) (Lp(a)) and ratios LDL-
C:HDL-C and TC:HDL-C.

Statistical Methods: The primary efficacy analysis was performed using a two-way analysis of
variance model that extracts source of variation due to treatment and statin for the percent change
from baseline in direct LDL-C at endpoint. Safety and tolerability was assessed by clinical review
of all safety parameters, including adverse experiences, laboratory safety parameters, and clinical
safety parameters.

2.3.3.a. Objectives
Primary
To evaluate the efficacy and the safety of ezetimibe (10 mg/day) co-administered with atorvastatin

or simvastatin in patients with homozygous FH. The primary endpoint will be defined as the percent
change from Baseline of the direct LDL-C at treatment endpoint.

2.3.3.b. Disposition of Patients

A total of 50 subjects received randomized treatment assignment: 17 subjects received Statin 80 mg
and 33 subjects received EZ 10 mg + Statin 40/80 mg; all received at least one dose of study
medication. Forty-eight (48) subjects (96%) completed the protocol-specified, double-blind
treatment phase, and 2 subjects (4%) discontinued treatment early, as shown below. The two
discontinuations (4% of randomized subjects) were due to adverse events (the difference between
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the two primary comparison-groups is not statistically significant), in one case related to abnormal
laboratory results at baseline that failed to meet the Inclusion and Exclusion Criteria.

Disposition of Subjects Following Randomized Treatment Assignment: Number (%) of

Subjects
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2.3.3.c. Protocol Deviations

All subjects’ data were included in the analyses a priori.

2.3.3.d. Demographic and Other Baseline Characteristics

The p-values for baseline comparisons provided by the sponsor on request (dated May 9 2002)
were only for baseline variables identified in the protocol and none of them were <.05. There were
numerical imbalances (not statistically significant) with respect to gender:

E2 Xng~» E2%Wwng- E2wmge EZ10ege E20mge
Swnidim) SNMAECMG A Bing AN g MwSdimy EmBlirg Binddmpg SmBOmp
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Forram hraial ¥ AT 15 %) 300 8175w S187%) £ 190 250Ny 12N
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The sponsor stated:

Overall, the baseline characteristics of the study population and their distribution across the
treatment groups of interest were appropriate for the objectives of the study, with no unusual
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findings or imbalances. The data set consisted of 21 male and 29 female subjects, 11 to 74 years
of age, with baseline plasma concentrations of direct LDL-C ranging from mg/dL.
For the primary comparison, the mean + standard deviation values were 345.9 mg/dL + 85.2
(Statin 80 mg group), and 321 mg/dL + 125.8 (EZ 10 mg + Statin 40/80 mg group)’. Based on
the large standard deviations, the means for these pooled treatment groups were considered to be
similar at baseline. Mean baseline plasma concentrations of direct LDL-C ranged from 267.7
mg/dL to 381.6 mg/dL across treatment subgroups. In general, the treatment groups were well
balanced with regard to diet, weight, sex, age, race, physical activity, and smoking history. Most
subjects were Caucasian (90%).

Approximately 74% of the subjects had a known family history of coronary artery disease and
approximately 16% had some degree of hypertension at baseline. Most of the other
cardiovascular risk factors were much less frequent (generally less than 20% of subjects in any
treatment group) and there was balance between the EZ 10 mg + Statin 40/80 mg and Statin 80
mg treatment groups and among the six individual treatment groups. Baseline general medical
history is summarized in Section 14.1.3 (Reviewer note: of the report for this study in the NDA).

Twenty-five subjects received concomitant apheresis or plasmapheresis. All of the subjects
maintained a stable schedule of apheresis sessions throughout the study as described in the
protocol.

Some numerical imbalances were seen in the following characteristics: Diagnosis (e.g., genetic
diagnosis), total cholesterol, operation on heart. (Baseline general medical history is summarized in
Section 14.1.3 of the NDA.)

2.3.3.e. Measurements of Treatment Compliance and Other Factors That Could
Affect Response

On the results of measurements of treatment compliance and compliance with the visit schedule,
compliance with the diet, changes in body weight and level of physical activity, the sponsor stated,
“Overall, the results show good compliance with provisions of the protocol, and no obvious
differences among groups that might affect the interpretation of the outcome.”

APPEARS THIS WAY
ON ORIGINAL

3 Here raw means are given as opposed to LS Means in tables.
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Extent of Exposure (Participation in the Randomization Phase, Intent-to-Treat Data Set):
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2.3.3.f. Efficacy Results (Sponsor's Analyses)

The sponsor stated that the statistical and analytical plans specified in the protocol and the study

‘Data Analysis Plan (Dated 08 JUN 2001) were done before any outcome result was known (Date of

database lock: June 15, 2001). The “Data Analysis Plan” stated:

The primary efficacy analysis will be based on the percent change from baseline in the direct
LDL-Cby —————_- at study endpoint (last available post-baseline LDL-C value for
each subject). The primary comparison will be between the statin alone (80mg) combined group
(atorvastatin 89 mg, simvastatin 80 mg) versus statin plus Ezetimibe 10 mg combined group
(irrespective of the statin and statin dose). An analysis of variance (ANOVA) model that
extracts effects due to treatment group (statin alone combined group, statin plus Ezetimibe 10
mg combined group) and statin (atorvastatin, simvastatin) will be used in the primary analysis.
Owing to a small number of subjects expected to be enrolled in each center, center effect and
treatment by center interaction effect will not be included in the model.

Data Set Analyzed

Before the database was locked (6-15-01) and treatment identities were unblinded, the study
administrator approved a data analysis plan (Section 16.1.9.; date of finalization: 6-7-01) that pre-
specified the definition and analysis of efficacy results for the following data set:

Intent-to-Treat Data Set: all subjects who received randomized treatment assignment and had one
post-Randomization lipid determination

12
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Results of the protocol-specified primary efficacy (Low-Density-Lipoprotein Cholesterol) analysis
demonstrated that the overall treatment effect was significant (i.e., overall co-administration of
ezetimibe 10 mg plus Statin 40/80 mg was more efficacious than Statin 80 mg alone) in reducing
plasma concentrations of direct LDL-C from baseline to endpoint (Table below). For this analysis,
data from four treatment groups involving co-administration therapy (EZ 10 mg + Ator 40 mg, EZ
10 mg + Ator 80 mg, EZ 10 mg + Sim 40 mg, and EZ 10 mg + Sim 80 mg) were pooled and
compared with the two pooled monotherapy treatment groups (Ator 80 mg and Sim 80 mg).
Baseline LS means were similar (313.17 £21.5 vs 338.75 £ 28.6, respectively, p=0.46). A mean
percent change of —20.73% was observed for the EZ 10 mg + Statin 40/80 mg group compared with
—6.65% for the Statin 80 mg group. The difference between the treatment groups was statistically
significant based on ANOVA (p=.0072).

Change in Plasma Concentration of Direct LDL-C Between
Baseline and Endpoint: Intent-to-Treat Data Set

EZ10mg»
Statn 8B0mg  Statin 40/80 myg
Direct LDL-C {n=17) (n=33)
Baseling {r=17) {n=33)
Mean value in mg/dl 338,75 31317
Endpoint {(n=17) (n=33)
Mean value in mg/dL 318.53 247.18
Mean percent change from baseline
{SEM) £.65 (4.21) -20.73 (3.15)
Difference from Statin 80 myg in mean
percent change from baseline not applicable <1414
{95% confidence limits) (-24.1, -4 01)

Note: all means and standard errors are least-square means and standard
errors based on the two-way ANOVA model extracting treatment and
statin effects.

Sowrce Data: Section 142.2.1.1.1.
Ingdividual subject data appear in Section 16.2.6.1.

APPEARS THIS WAY
ON ORIGINAL
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§ The Cumulative Distribution Function of Percent Change from Baseline in LDL-C at Study
Endpoint (P01030) is provided below:
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. From this, percent of patients (y-axis value) with a value of Percent Change from Baseline in LDL-

C at Study Endpoint, smaller than or equal to a value on the x-axis can be read. For example, 50%
of the ezetimibe + statin 40/80mg patients had a < ~18.2% change from baseline; whereas, 50% of
the statin 80mg patients had a < -5.0% change from baseline.

APPEARS THIS WAY
- ON ORIGINAL
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§ Results for the individual treatment groups follow:

Change in Plasma Concentration of Direct LDL-C Between Baseline and Endpoint: Intent-to-Treat
Data Set

EZ1W0mg+ EZ210mg+ E210mg+ E210mg+
 AlrBDmy  Alor40mg AScBDmg SimBDmg Sm4Omg  SimBImg
Dirat LOL-C {n=12; {n=12) =12} (n=5) tn=4) (n=5)
Baseline {n=12) {n=12) =12} {n=5) {n=4) {n=5)
Mean value (frgidL). 353.78 3B1.58 2B1.56 326 B7 324 33 287.73
Endgoint {n=12) {n=12} n=12} (n=5) {n=4) {n=5)
Yean value (moidl) 34258 321.42 20800 288 .40 28575 191.20
Mean percent change from basefine -350 -13.01 -24 88 -10 9% A20¥ -2 8
(SEM) {3.54) (6.35) {(3.54) (6.25) (3.54) (6.35)

Note. All means and standard erors are leasi-square means and standard errors based on the two-way ANOVA modei
extractng freatment and siahn effecis

Source Data  Section 142.2.1.1.2.
Individusl subject dats appear in Section 16.2.6.1.

Results in none of the 6 treatment arms were in the opposite direction (i.e., worse than baseline),
although there were appreciable numerical differences. Simvastatin 80 mg and Atorvastatin 80 mg
results seem different. As a matter of fact (by reviewer’s analyses), even with small number of patients,
ezetimibe co-administartion with 80 mg statin was statistically superior to ezetimibe co-administartion
with 40 mg statin (-27.28 vs —13.43).

Numerical results cast some doubt that ezetimibe 10mg + Simva 40 mg with a change from baseline in

LDL-C of -12.03 is statistically superior to Simva 80 mg with a corresponding change of -10.99. With
only 4 and 5 patients respectively, nothing can be concluded.

APPEARS THIS WAY
ON ORIGINAL
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§ The LDL-C lowering effects of the ezetimibe coadministration were seen as early as Week 2 and
were maintained for the duration of the study (12 weeks):
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Coadministration of ezetimibe with both statins at both the 40- and 80-mg doses provided
incremental reductions in plasma LDL-C concentrations over the 80-mg dose of statin
monotherapy. A numerically greater reduction in plasma LDL-C levels was observed with
ezetimibe coadministered with the statin 80 mg than was observed with ezetimibe coadministered
with statin 40 mg.

§ Results for the primary efficacy variable (percent change from baseline in direct LDL-C) were
examined, for the pooled primary treatment groups, in subgroups defined by subject baseline
characteristics: sex, age, race, LDL-C, HDL-C, TG, hypertension, diabetes mellitus, BMI, known
coronary heart disease, previous apheresis/plasmapheresis, concomitant apheresis/plasmapheresis,
genotyping diagnosis, and estimated LDL-receptor residual activity. Although in some of the
subgroups the number of subjects was small, the results of these analyses generally indicated that
the overall increase in response resulting from the addition of ezetimibe 10 mg to statin
monotherapy was consistent across most subgroups. The comparisons for baseline characteristics
sex, age, and race are shown for the EZ 10 mg + Statin 40/80 mg and Statin 80 mg groups in Table
22 of the report for this study in the NDA.

§ Subjects with an estimated LDL-receptor residual activity of <5% had similar reductions in LDL-
C concentrations resulting from the addition of ezetimibe 10 mg to statin monotherapy. For such
subjects, both the EZ 10 mg + Statin 40/80 mg treatment group and the Statin 80 mg treatment
group had a -3.8% mean percent change from baseline to endpoint. In contrast, subjects with an
estimated LDL-receptor residual activity of 25% had an increase in response resulting from the
addition of ezetimibe 10 mg to statin monotherapy. Such subjects treated with EZ 10 mg + Statin

16
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40/80 mg had —32.4% mean percent change from baseline to endpoint compared with 11.6% for
subjects treated with Statin 80 mg.

On a request for Figures for the subgroup results, the sponsor provided them on May 9, 2002
(corrections were made in the 7-22-02 submission). The confidence interval for Non-Caucasian
could not be calculated because there was only one patient in the Statin 80 mg group.
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The sponsor stated (May 9, 2002), “Conclusion: This exhaustive assessment of the relationship of
baseline characteristics to the primary efficacy variable indicates that the conclusions about the
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treatment group differences are not altered by consideration of these baseline characteristics.”

However, the p-values for the treatment comparison provided in Table 4.3 of May 9, 2002
submission, after eliminating the effect of age, were 0.630 (age considered continuous) and 0.229
(age categorized, <18, >=18). The sponsor argues that the inclusion of age in the analysis model is
not appropriate because neither the covariation nor the interaction for this factor was statistically
significant. The sponsor also stated (7-22-02 submission):

All the p-values for study P01030 quoted in Table 4.3 of the May 9th document are based on
ANOVA models extracting effects for treatment, covariate, and treatment by covariate
interaction. ... It may be noted that there is a huge imbalance in the sample sizes, with age-
group <18 having only 7 subjects as opposed to age-group >=18 having 43 subjects.
Consequently, an appropriate reduced ANOVA model extracting effects for treatment and age
was implemented, dropping the interaction term. Specifically, one model with treatment and age
as a categorical {<18, >=18} variable and another model with treatment and age as a continuous
variable were used. Both these analyses rendered significant p-values for treatment {p<0.01].
Age was not significant [p>0.5] in these analyses. Thus, the effect of treatment after adjusting
for the effect of age in study P01030 is statistically significant.

The following interaction p-values of baseline characteristics with treatment response were
significant at the usual significance level of 0.1 for test of interaction:

Prior Apheresis (Yes, No) - 0.058
Concomitant Apheresis (Yes, No)— 0.091

No multiple comparison adjustments have been employed. However, since the power of the test of
interaction is generally poor, we cannot neglect these either. Therefore, the superiority of the eze
+Statin 40/80 mg over the Statin 80 mg group seemed to differ statistically significantly depending
on these characteristics.

However, these interactions were quantitative and not qualitative; i.e. the ezetimibe co-administered
group was superior to Statin 80 mg group irrespective of the Apheresis use (see Figures above for
the amount of superiority).

Since the power of the test of interaction is generally poor and, most of all, since the studies were
not powered for tests of interactions in subgroups, we cannot say whether the difference in
superiority of the ezetimibe co-administered group over Statin 80 mg group in the above Figures
with respect to other characteristics is real or not.

This reviewer performed analyses by ‘Site’. There were only 5 patients in the 4 sites of U.S.A. The
sites numbered 4, 15 (both in Canada) and 10 (Venezuela) with 8, 6, and 4 patients, respectively,
produced the best relative (to Statin 80 mg) results for ezetimibe co-administration group.
Exclusion of one or any two of these three sites does not lead to non-significance of the superiority
of the co-administration. However, the exclusion of all three sites (18 patients or 36% patients)
leads to the non-significance of the superiority of the co-administration (however, still, numerically
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superior: LS means of -15.26 vs ~11.38). This reviewer does not feel strongly that there should be
statistical significance, even after the exclusion of 36% patients.

§ Results for calculated plasma concentrations of LDL-C (Friedewald equation) complemented the
results obtained for direct LDL-C. The difference in mean percent change for calculated LDL-C
from baseline to endpoint between the EZ 10 mg + Statin 40/80 mg and Statin 80 mg (-21.44% vs. -
6.64%) was statistically significant (p<.01). Additionally, the difference in mean percent change for
calculated LDL-C from baseline to endpoint between the two high dose comparison groups was
statistically significant (means = EZ 10 mg + Statin 80 mg, -27.48; Statin 80 mg, -6.97; p<.01). In
the individual treatment group comparisons, ezetimibe coadministration with statin 40 or 80 mg
exhibited consistently greater mean percent changes in calculated LDL-C from baseline to endpoint
compared with statin 80 mg treatment groups (-13.66% to -29.08% vs. -2.22% to -13.01%).

2.3.3.g. Reviewer's Comments and Conclusions on Study P01030

The sponsor’s analyses as well as this reviewer’s alternative analyses, performed with the data supplied
by the sponsor electronically provided statistical evidence in favor of the superiority of overall co-
administration of ezetimibe 10 mg plus Statin 40/80 mg over Statin 80 mg alone, with respect to the
primary efficacy variable, Change From Baseline in Direct LDL-C.

Results in none of the 6 treatment arms were in the opposite direction (i.e., worse than baseline),
although there were appreciable numerical differences. Numerical results cast some doubt that ezetimibe
10mg + Simva 40 mg with a mean percentage change from baseline in LDL-C of —12.03 is statistically
superior to Simva 80 mg with a corresponding change of —10.99. With only 4 and 5 patients respectively,
nothing can be concluded.

There was a statistically significant quantitative interaction (not qualitative) of “apheresis treatment”
with the treatments in this study. The superiority of the (ezetimibe +Statin 40/80 mg) over the Statin 80
mg group was much larger in the group of patients with no apheresis treatment than that in the group
with apheresis treatment. Ninety-five percent confidence intervals and other details are in the previous
section.

Japobrata Choudhury, Ph.D.
Mathematical Statistician

Concur: Dr. Sahlroot

Dr. Wilson APPEARS THIS WAY
ON ORIGINAL
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CC:
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HFD-510/Dr. Parks

HFD-510/Dr. Temeck

HFD-700/ Dr. Anello

HFD-715/Dr. Nevius

HFD-715/Dr. Wilson

HFD-715/Dr. Sahlroot

HFD-715/Dr. Choudhury -

J.Choudhury:7-3110: 09/30/02

This review consists of 20 pages of text and 3 pages of an appendix.
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APPENDIX
Table 0.1.1
Description of Phase IL/III Clinical Therapy Studies
Mo Subyects Erroted
Eswiimibe Ape Farge v}
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Duraton and Raoe (& CNC) Trexment Groups
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